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A Pittsburg and Lake Erie Paint Spraying Machine, throwing and thoroughly atomizing 
from two nozzles in one operation. The upper stream is forced through 8o feet of 
hose and is 54 feet from the ground, 











LIDGERWOOD WM’F’G CO., 


Boston. 96 Liberty Street, Chicago. 

Philadelphia. New York. Portland, Ore. 

Cleveland, O. New Orleans. 
STANDARD 
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yes 
, 


Built on the Duplicate 


Part System, , D EvIces, 
For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also All Grades of Lubricants for Use on Machinery 








Propelled by Compressed Air 


OFFICE AND SALESROOM, 59 WATER STREET, 
“*LUBROLEINE.”” NEW YORK, U. S. A. 
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McNAB & HARLIN M’F’G CO.,, 


MANUFACTURERS OF 


BRASS COCKS, 


' PLUMBERS’ BRASS WORK, 
Globe Valves, Gauge Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 
No. 56 JOHN STREET, - - NEw YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


120 & 122 LIBERTY STREET NEW YORK. 


. | SURFACE 
ad CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. RR 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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i. & G; COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
{(WEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 














COMPRESSED AIR, 3 
PARAL BD LAREDO DP BAO BEDADAHRLOONOrn 


! ce, 2 sed. Offic d 
the ers Of all Railroads 

G, WILFRED PEAR ai a epee THe POCKET LIST or 
Electrical, Steam and vi Sv gg cco aaa 

: THE 

Compressed Air RAILWAY EQUIPMENT poscriptive or tight sod pas 
Apparatus, REGISTER sity sats Canady tnd Mercy =" 
ST. PAUL BUILDING, NEW YORK. TE WAILWAY EQUIPMENT & PUBLICATION O® 


24 Park Place, New York. 





AAPARA 


Trime Giant Pipe Wrench 








The strongest, safest and most 
' durable Pipe Wrench in the 
world. Made and adapted for 


e all kinds of work as well as 
SSS hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT MANUF’G CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 


No. O. 


PNEUMATIC 


BREAST DRILL. 


Weight, 10; Lbs. Capacity to } In. 
Simple, Durable, Efficient. 


Empire Engine & Motor Co., 
ORANGEBURG, N. Y. 


f. MACHINES SENT ON TEN DAYS TRIAL. 
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United States Metallic Picking Co., 


PEAITADELYrHIA, PA. 





Manufacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 
DRILLS, 
TRACK SANDERS, 
. BELL RINCERS. 


METALLIC PACKING FOR ALL KINDS OF SERVICE. 
CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH {3th STREET 








- MANNESMANN TUBE WORKS, 





MANUFACTURERS OF 


Seamless Rolled Tubes for Gasss, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 





Tested and approved by the highest authorities and Governments of Europe and 
America. 

Each Tube is carefully tested, and a Government Test Certificate is furnished with 
each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 


249 CENTRE STREET, - - NEW YORK, 
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J. D. WLLL a Cee. 


TAYLOR BUILDING 39 & 41 CORTLANDT ST., N. Y. 


DUMPLETE POWER PLANTS, 


FOR ALL PURPOSES 2c. 


ENGINES, BOILERS, MACHIRERY, 
MINING AND MILLING EQUIPMENTS. 








Send for Catalogues and Estimates on what you need. 


The ae OSTE — 
| { 3 New “Class W”’ 
(Automatic) 


PreSSure oem 
Regulator. 


The only Pressure Regulator satisfactorily 
controlling High Initial Air Pressures. 4 














In suceessful service on ALL the AIR- 
MOTORS yet tested 


FOSTER ENGINEERING CO., 
NEWARK, N. J. 
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PNEUMATIC APPLIANCES. 


DRILLS, REAMERS, TAPPERS, 

RIVETERS, CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 





SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CO., 
1026 - 1030 HAMILTON STREET, - - PHILADELPHIA, PA. 
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mH PELTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of construction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 
water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 
121-123 MAIN STREET; SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 


BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


llational Tube Works Company, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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Al Important Connecting Link in Gmnpressed All Service. 
he Moran Flexible Jorn 


For high pressure, indispensible. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Compressed 


Air may have the use of the ‘‘Moran Joint,” 
free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
a a KENTUCKY, 





ES:ABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 





BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 


LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WORKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFIce: 10 BARCLAy St., NEw York. 
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A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 


| 


LL. SAUNDERS, - . Editor and yg roprietor 
.B. KENNEY, - - Managing Editor 
. E. QUINTERO, - - - - Treasurer 


4, 


‘Subscription, including postage, United States, 
Canada and Mexico $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, 10 cents. 


_ Advertising rates furnished on application, 


We- invite correspondence from engineers, 
contractors, inventors and others interested in 
compressed air. 

All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 

Those who fail to receive papers promptly will 

please notify us at once. 


Entered as Second- Class Matter at the New York, 
. Y., Post Office. 
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The importance of ernie: compressed 
air is as yet but little understood. Theo- 
retically, reheating offers great economical 
advantages ; practically, these advantages 
have not been attained, largely, we think, 
because of the lack of experience. There 
are, of course, limitations to reheating ; it 
is not practical, for instance, to use dry, 
hot air in the cylinder of an engine at tem- 
peratures much above 350°, but even if the 
air is heated to 300° and used at that tem- 
perature the increase in volume which this 
effects under constant pressure is large and 
important. 
at 60° 


300° 


Under normal conditions, say 
temperature, air reheated to about 
will be increased in volume nearly 
It has been claimed by en- 
gineers who have tested reheaters applied 


to pneumatic motors, that a storage tank of 


fifty per cent. 


given volume and pressure has been used 
to propel a car 3% miles with cold air, and 
at the same volume and pressure when used 
with heated air, the car was propelled 6%4 
miles. 


We recall a personal experience last year 
during the tests of the Hardie motor on 
125th street, New York: a car which had 
been making three trips with a single stor- 
age of air was unable to make but two 
trips, when it was discovered that the steam 
which was used at the terminal station to 
reheat the storage water on the car had so 
far run down in pressure,that notwithstand- 
ing the fact that the hose had been coupled 
to the tank as usual, yet the water received 
only a part of the accustomed temperature. 
This was not discovered because the motor- 
man omitted to keep a record of the initial 


temperature at the charging station. 


It has been shown by figures and is 
claimed by those of experience, that the 
cost in heat units of the increased volume 
of air produced by reheating is from one- 
sixth to one-eighth of the cost of an equal 
volume when produced by the process of 
compression. 

In connection with this subject the fol- 
lowing letters are interesting as pointing 
toa practical system of reheating first used, 
we think, by Mr. Rix on the Pacific Coast. 
The availability and simplicity of this sys- 
tem are apparent. though it can hardly be 
claimed that this is the most economical 
It is 
obvious that there must be the usual loss of 
heat units up the flue of the boiler, which 
should not take place in the same degree 


method of reheating compressed air. 


where reheaters are employed which are 


We 
will be glad to hear from our readers in 


specially designed for the purpose. 


criticism and comment on Mr. Rix’s sys- 
tem of reheating. What is very much 
needed in this line is a record of practical 


experience, 
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CALIFORNIA EXPLORATION LIMITED, 


San Andreas, Cal., June 8, 1898. 
Editor COMPRESSED AIR : 

I am just in receipt of the May-June 
number of your journal, and have read 
with much interest the article on Com- 
pressed Air Motors. I am particularly in- 
terested in what the writer says in regard to 
heating, since that is a matter of much im- 
portance with us, and I venture to ask if 
any facts were determined in these experi- 
ments which would bring into question the 
efficiency and desirability of the plan re- 
cently followed by E. A. Rix, at the Jum- 
per Mine, of passing the air through the 
steam dome, or above the water line, of an 
ordinary boiler. This plan seems to be 
satisfactory where a boiler is already in 
stalled. The consumption of fuel is low 
about % cord wood per 24 hours, for 100 
H. P., and there would seem to be no rea- 
son to fear any of the difficulties due to 
passing the air /Arough the hot water. 

W. L. HONNOLD. 





San Francisco, June 22, 1898. 
Editor COMPRESSED AIR : 

In any stationary boiler of a reasonable 
c.pacity there is no danger at all of the 
c mpressed air admitted to the boiler car- 
rying water over into the engines, or in 
other words, priming the boiler. 

I failed to see any difference in the ac- 
tions of the hoisting engine at the Jumper 
Mine, whether I introduced the air into the 
boiler through the blow off and mud drum 
or whether I introduced it in a pipe through 
the steam drum down to within about six 
inches of the surface of the water, but the 
action on the boiler was very marked. 
When I introduced the compressed air 
through the mud drum and allowed it to 
bubble up through water into the steam 
space, it vibrated the boiler to such an ex- 
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tent that I feared the setting of the boiler 
would be injured. In fact, if I had contin- 
ued to run the plant another day I would 
probably have cracked one of the boiler 
walls, so I introduced the steam through 
the steam drum, and brought it down so 
that it impinged upon the surface of the 
water, and I noticed no different results as 
far as economy was concerned. 

The hoisting engine is a 75 H P. hoist, 
having double 10 x 12 engines, hoisting 
from a depth of 700 feet, and handling suf- 
ficient ore, waste, men and timbers to op- 
erate a 20 stamp mill. The fuel used in 
reheating is eight cords per month of pine 
wood, 

As far as economy of reheating is con- 
cerned, dry reheaters give a greater econ- 
omy than the wet reheaters, that is, if you 
take into consideration the fuel which the 
heater absorbs, but I generally advocate 
wet reheating, that is to say, using a steam 
boiler, especially if there isa boiler already 
installed, for if excessive work should be 
thrown upon the compressor, or an acci- 
dent should happen to it, steam is already 
on the boiler and it is only necessary to 
throw in additional fuel and the plant can 
be operated with steam. 

In general mining work I find that no 
matter how carefully a plant may be de- 
signed, there comes a time when it is 
necessary to shut it down, fora short period 
at least, to put in new brasses for the con- 
necting rod to perhaps repair something 
which has been unavoidably broken, and it 
is at this time that the steam reheater pays 
for itself, and its perhaps inferior economy 


to dry reheating. 
Rix ENGINEERING & Soppry Co. 
Per K. A. Rix. 
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Norwich Sewerage Works. 





Owing to its configuration and geologi- 
cal conditions it has been a matter of some 
difficulty to provide Norwich with an effi- 
cient system of sewerage, and some of the 
most eminent engineers of our time have 
been consulted and engaged in trying to 
drain the city effectually. Up tothe year 
1865 the city was drained by over 300 
different sewers, all of which delivered 
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to be erected. 
out in 1871. 
The difficulties in constructing the main 
deep outfall sewer were, however, very 
great, and when completed it was found to 
be so leaky that the quantity of water 
pumped at the Trowse pumping station 
was 5,000,000 gallons per day, or just twice 
the ultimate quantity provided for by Sir 
Joseph Bazalgette. The cost of pumping 
thus became very heavy, the coal consump- 


These works were carried 
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their contents into the river Wensum, with 
the result that it was polluted to an alarm~ 
ing extent. At this period the late Sir 
Joseph Bazalyette was called in to prepare 
a scheme for the drainage of the city. He 
proposed a deep main sewer on the southern 
side of the river, into which all the tribu- 
tary sewers from both sides of the river 
were to discharge by gravitation to the 
outlet at Trowse, where the main pumping 
engines, which were to be capable of lift- 
ing 2% million gallons of sewage per day 
to the sewage farm at Whittingham, were 


ELEVATION 


tion being about eight tons per day. 

All the attempts made to render the 
leaky sewer water-tight by lining it with 
cast iron tubing, &c., proved futile, and in 
1887 the Corporation, on the advice of Mr. 
P. P Marshall, the then city engineer, de- 
cided on :—(1) The construction of a new 
main outfall sewer ata higher level than 
the old one, and the abandonment of the 
old one. (2) The adoption of the Shone 
system for raising the sewage of the low- 
level districts into the new main outfall 
sewer. (3) The redrainage of the whole of 
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the city on the separate system. The air 
required for working the ejectors is com- 
pressed by means of the water power which 
is available in the river Wensum at the 
New Mills, where formerly two under-shot 
water wheels were worked, but which only 
gave about five horse power each. The 
water-power now works two Victor tur- 
bines, which give 40 to 50 brake horse- 
power each, one of which is sufficient to 
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of cast iron tubing, sunk below the level of 
the street surfaces. 


These chambers or 
stations were sunk in the same manner as 
cast iron cylinders used for bridge founda- 
tions are sunk. The bottom parts of the 
castings are provided with a strong cutting 
edge, to facilitate the work of sinking 
them. The soil was excavated from the 
inside of the pits sunk to contain them, 
and wherever necessary it was removed 











compress all the air for operating the 
various ejectors required to drain the low- 
lying parts of the city. The New Mills be. 
long to the town, and as flour mills they 
were let to tenants for a mere nominal 
rent. By thus utilizing the Wensum river 
water, the working cost of the motive 
power for raising the sewage from the low- 
lying area becomes practically inappreci-. 
able. The ejectors at all the stations are 
in duplicate, and are placed in chambers 


under air pressure, the entrance tube to the 
chamber being provided with an air lock. 
Heavy pumping, which might have proved 
destructive to adjoining properties, was 
thus avoided, and no difficulty was found 
in sinking the chambers in the water- 
logged subsoil to their proper depth. 

The ejector stations Nos. 2, 3 and 3A 
discharge into one of the inverted syphons 
which starts in Duke of York street, just 
above Bishop’s Bridge, goes along River- 


ee 





COMPRESSED AIR. 487 


side avenue, under Foundry Bridge, along 
Prince of Wales street, Rosslane and 
Mountergate street, and finally debouches 
into the main outfall sewer in King street- 
All the sewage from the Thorpe district is 
discharged into this syphon through the 
sewers in Bishop’s road, Gas Hill, Rosary 
road and Thorpe road. These four roads 
rise steeply from Duke of York street and 
Riverside avenue, and four cast iron 
branches from the syphon pipes are car- 
ried up the roads to a manhole situated 


gallons capacity in Magdalen street, which 
receives the sewage from part of the Catton 
Ward, and discharges it through one of 
Shone and Ault’s full-bore flushing sy- 
phons every time the tank is full, thus 
sending a powerful current through the 
syphon pipe day and night. 

The population of the gravitation area 
draining to this syphon pipe is 25,180 ; that 
of the ejector district 12,026 inhabitants. 
The syphon pipe passes from Magdalen 
street, through Fye Bridge street, under 
the Fye Bridge, along Wensum street and 
Tombland to the main outfall sewer in 
Prince’s street. Ejector station No. 5 dis- 




















above the hydraulic gradient of the syphon 
pipe. The population of the gravitation 
area discharging into this syphon is 4780, 
and of the ejector area 5735 inhabitants. 
Ejector station No. 4 discharges into a 
second syphon, which conveys the sewage 
from the northern part of the city, viz., 
the Noncehold and Catton Wards, through 
three branches from St. Augustine street, 
Magdalen street and Bull Close street, 
meeting at Stump Cross in a 2I-in. pipe, 
which is increased to 24-in. at the ejector 
station. This syphon pipe is flushed at 
frequent intervals from a flush tank of 3000 














charges direct into the outfall sewer in 
Benedict street, through an 18-in. main 
passing along Lower Westwick street and 
St. Margaret street. The total population 
of the area drained by the ejectors is thus 
39,911 inhabitants, and an additional area 
with a population of 29,960 inhabitants is 
drained through the inverted syphon pipes. 
The whole of the sewage goes, as already 
stated, through the new outfall sewer to 
the Trowse pumping station, where it is 
lifted to the sewage farm by means of 
large beam pumping engines, 

To ascertain the available water power at 
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the New Mills, the water in the river Wen- 
sum was measured on May gth, 1893, after 
a long period of dry weather. The mean 
sectional area of the river just above the 
Mills was found to be o'8o per cent. of this, 
and the velocity 0705256 ft. per second. 
The quantity of water per minute was 
therefore 57,700 gallons. The fall at the 
Mills is 6 ft. 6 in., and the total power of 
the water is therefore 113°6 horse power. 
The old wheels barely gave out ro per cent. 
of this power, and the engineers therefore 
proposed to have them removed, and to 
ts down a pair of 48-in. Victor turbines. 

hese turbines have been used extensively 
in the United States and Canada, and they 
have recently been used for a large electric 


During heavy floods in the river, the 
total water below the mill rises to the level 
of the ordinary head water above, and then 
all the sluices must be opened to avoid the 
flooding of the upper parts of the town and 
the western suburbs. On such occasions 
there is no available water head for work- 
ing the turbines. Provision has therefore 
been made for driving the air compressors 
by steam by attaching compound steam 
cylinders to the tail rods of the air-com- 
pressing cylinders. The steam cylinders 
are 9% in. and 14% in. diameter, and 
arranged in such a manner that they can 
be readily connected up when a_ flood 
occurs. Steam is supplied to work the 
compressors from a Babcock and Wilcox 













































































installation at Worcester, where they have 
given excellent results. 

The Victor turbine is very simple in con- 
struction, strong and easily regulated. It 
gives nearly as high an efficiency with a 
greatly reduced gate opening as when work- 
ing full power, and all the various parts are 
made to standard gauges, so as to be inter- 
changeable and easily replaced. 

Each turbine drives a set of horizontal 
air-compressins; engines, each set having 
two air cylinders 15-in. diameter, 18-in. 
stroke, and able to compress 650 cubic feet 
of free air per minute to a pressure of 18 Ib. 
per square inch, when the turbine is using 
30,000 gallons of water per minute. 


boiler, heated with town refuse burnt in 
two furnaces constructed by the Horsfall 
Refuse Furnace Syndicate. These works 
adjoin the air-compressing station, and 
form part of the New Mills property. Be- 
fore the Victor turbine was substituted for 
the old water wheel, nine sluices were pro- 
vided, the largest being 6 ft. by 4 ft. 6 in. 
deep, with a combined area of 182.5 square 
feet. They were, however, very difficult 
to open, and when heavy floods occurred 
some of the smaller openings became 
choked by debris. Sir John Hawkshaw 
recommended, in 1879, that they should be 
enlarged, and in the new works connected 
with the Victor turbines care was taken to 
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provide large sluices of modern design. 
The waste water sluice is of the well-known 
Stoney type, 14 ft. 3in. wide, 8 ft. deep, 
and in addition to this two sluices have 
been provided behind each of the turbines, 
12 ft. 6 in. wide by 5 ft. high, giving a 
total sluice area of 239 square feet, without 
reckoning the port area of the turbines 
themselves. 

As the new buildings fronting the direc- 
tion of the flow of the river are narrower in 
their width than the old buildings, there 









Two air receivers, 7 ft. diameter, 20 ft. 
high, are provided in the engine-house, and 
all the compressed air passes through these, 
being thereby cooled and dried before it 
enters the air mains. It is estimated that 
the cost of the whole scheme will be £ 164,- 
ooo, and the works are being carried out by 
Mr. A. E. Collins, the city engineer, Messrs. 
Shone and Ault, of Westminster, being the 
consulting engineers for the Shone ejectors 
and machinery in connection therewith. 
The contractors for the Shone ejectors, air- 
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remains ample room for further extension 
of the sluices hereafter, if those now pro- 
vided should prove to be inadequate during 
periods of heavy floods. 

The compressed air is conveyed from the 
compressors in the air-compressing station 
to Lower Westwick street through a 9-in. 
cast iron socket pipe, and from that point 
the air pipes are gradually reduced in size 
to correspond to the volumes of air to be 
conveyed by them to the various ejector 
stations. 





N 
\ OurFait SEWER 
‘ PUMPING STATION 
compressing machinery and turbines, air 
and sealed sewage mains, were Messrs. 
Hughes and Lancaster, of Westminster and 
Ruabon. Contracts for the sewers in the 
various districts have been placed with 
Messrs. Monk and Newell, of Liverpool, 
and Messrs. B. Cooke & Co., of London. 
The particulars of the various ejector 
stations, with the population of the ejector 
districts, are shown in the table above. 
Our illustrations,taken with the preceding 
article, are self-explanatory.—The Engineer. 





490 COMPRESSED AIR. 


Air vs. Electricity in Long Distance Trans- 
mission. * 
































gai | (By W. S. NORMAN). 
3 55 } Be fe | brn The high efficiency now obtainable by 
e gs 6S | the Taylor system of hydraulically com- 
S ene pressing air which develops 75 per cent. of 
- ) pemee ee the horse power of any given water power 
S| .behs ee in compressed air, the excessive dryness 
S| 3 foes $8 ohhh le a8 K28 and low temperature of the air so com- 
Y} | ZSEss wer gagyers a ressed, thus reducing to a minimum the 
= | 3s) ere oss in delivery, brings compressed air for- 
‘S cee ae a ward as the most economic form of deliver- 
PF] yesee | o yee ing power in long distance transmission ; 
S| 58 O@= | Pio hbo re ARS and I propose to show in this article that 
A~SagA NE 825 efee Se | for the uses of a mining camp, compressed 
a Ba shales air under the Taylor system is the cheapest 
S aks bis aed. in its first cost of installation, and _im- 
eae ee | ge ete8 oo cue measurably the cheapest in its cost of op- 
Ris pr 690 Be be fe 8 Sol bs ™8 | eration in comparison with electric power. 
. | 4 "eg 7 a 88grir+s = rig The Taylor system of hydraulically com- 
= ‘ pressing air was fully explained in an 
~ 1 cal | eke article which appeared in the May number 
Wy) Ss og | 99 °%CSaa | of the Wining Record, and the accompany- 
S 6 o£ == ane ing plan of the plant now in process of in- 
= Z ga | HRS & stallation at Ainsworth, B C., will refresh 
~ hae one See the memory of the reader as to the princi- 
os od coke ple involved. The Ainsworth plant will 
=| * 8 be | OE o SEESS ENR GB develop 75 per cent. of the horse power of 
& | 2 s¢ TEBo ool ennans | the stream in actual compressed air, at a 
a ‘ RM | ak sad ~ dil pressure of go pounds, and the air so de- 
3 livered will be three times drier than the 
=] a Bs | SsSaa | external atmosphere, and of the same tem- 
= s Be | S2o8SS8SRR588 | perature as the water which compresses it. 
$ 7, 55 a TF OK MPLOKED In comparing any two systems of power 
NX ~ see transmission, relative comparisons must be 
~ Seat T Te a made upon the following points : 
~S | su: -< 1. Original cost of installation. 
8 Le LS 2. Cost of maintenance and operation, in- 
S | - * ue | paar Seen oe load factor. 
g .¥° 3. Efficiency of systems. 
bo | Es -22 | 4. Relative simplicity of systems, and 
S B .&§ the superior advantages of operating with 
& : bp: BS simple machinery. 
= be o- to £98 _ Starting with the acknowledged condi- 
a S Se ee Sua .. tion of all mining operations, namely, that 
= = e225. 8%5 -< a large portion of the ultimate power re- 
S 7 as 23 oe ; ae quired must be compressed air, whether it 
S 8 Zius $98 -f57 is mechanically compressed by steam or 
$s 9 S. Se So -sge from turbines, or from electricity trans- 
"2 oy 3 Se. USS S58 mitted by electric wires and converted by 
s we 2 soézeeee electric motors and mechanical compres- 
> ms a = Sosccel | sors, or by the Taylor system, the absolute 
= 2S . eS oe demand of the camp for a large share of its 
N S$: 25 apevity | power must be air to drive the percussion 
a §& s° S¢assse drill, to ventilate the underground work- 
& Z2e& G8aeees ll and to actuate he —: — _ 
POE EI le major portion of the work to be done 


in the mine has to be performed by air, the 
general custom is to run all motive power 
, * British Columbia Mining Record. 
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by air, thus bringing the generating station 
under one roof. 

For the purpose of comparison, we will 
assume the existence of a water power eight 
miles from a group of mines, where the 
head is high and the cost of development 
is relatively low, the conditions to be ful- 
filled being the delivery of 10,000 cubic feet 
of free air at six atmospheres pressure, or 
sufficient free air to represent 1,000 net air 
h. p. delivered, and to actuate say 150 drills 
in ordinary rock. We shall consider the 


























case of an electric plant at a water powet 
actuating motors in the heart of a mining 
district, the motors driving mechanical 
compressors in a central station, the air 
being delivered by mains to the various 
mines, though a very common practice 
throughout the United States and Canada is 
the use of small separate mechanical com- 
pressors at the various properties, each 
actuated by its own separate motor, and 
each employing its own separate force of 
operators, thus materially increasing the 
cost of the air h. p. delivered at the drill. 
The air h. p., however, which the condi- 
tions laid down above call for is not the air 
h. p. read from the indicator card of the 
compressor, which tells us nothing of the 
temperature of the air nor of the amount of 
moisture therein contained, but the air h. p. 
at its working conditions at the drill, where 
the moisture has been drawn off and where 
its temperature has been reduced almost to 
atmospheric conditions. To reach this de- 
gree of perfection, the mechanical compres- 
sors must deliver an air efficiency of 1,000 
h. p., or 10,000 cubic feet of free air per 
minute at the mine, and our mechanical 
compressors, therefore, should have at least 
1,500 gross h. p. capacity, and be actuated 
by electric motors of at least 2,000 h. p. 
capacity, and our water power must possess 
3,000 gross h. p.. which will give 2,400 net 
h. p. on the wheel shaft, and will give a 
dynamic force of 2,200 h. p., delivering 
2,000 h. p. over the line at the electric 
motors. With the Taylor system there is 
but the one transformation, that from the 
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Air Compressor Plant Installed at Ainsworth. 
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water to the compressed air, and no moving 
mechanism is used in the transformation, 
The water rapidly flowing down the down- 
flow pipe entrains the air, which is com- 
pressed in the receiving tank by the return- 
ing column of water, and from this tank it 
is automatically delivered absolutely free 
from moisture ready for use at the drill. 
The amount of loss in transmission is al- 
most inappreciable if we care to invest a 
sufficient amount in’ pipe line. In the 
West, however, where freights are high and 
the pipe line cost is greater than the sinking 
of shaft cost, we will figure on a wider drop of 
pressure in the pipe line. At the compres- 
sor we will have a shaft sunk deep enough 
to produce 125 pounds pressure and allow 
45 pounds loss of pressure in the line, de- 
livering at the terminal at 80 pounds. This 


would be equivalent to a loss of 12 percent. 
LAMM MLL) 
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PLAN 
Reduction of pressure increases the volume 
of the air, and by using a 15-inch wrought 
iron pipe we can deliver at the terminal 
end 10,500 cubic feet of free air per minute, 
isothermally, and not adiabatically com- 
pressed, as in the case of all mechanical 
compressors, the h. p. of which would be 
rather more than 20 per cent. greater than 
the same volume of air adiabatically com- 
pressed. With these losses we should, 
therefore, require 1,250 h. p. at the com- 
pressor, and a gross h. p. in water of 1,700 
h. p._ By raising the initial pressure to 200 
pounds, and making a drop of pressure of 
100 pounds in the pipe line, which would 
represent a loss of about I9 per cent. due to 
friction, the 1,000 h. p. could be carried in 
a 12-inch main, thus saving one tenth in 
weight of iron in the plant. 
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I—ORIGINAI, COST OF INSTALLATION. 


The cost of water-power development 
varies with the local conditions, and for the 
sake of comparison we will take a water 
power having a high head, where the power 
can be developed, exclusive of the water- 
wheel cost, at $20 per h. p. The following 
will be the cost of the electric plant, ac- 
cording to the figures given in Dr. Louis 
Bell’s ‘‘ Electrical Power Transmission,”’’ 
1897 : 


Electric plant, 3,000 gross h.p., at 





Oe BOE THEANY, 5:5 400 25s:0's 3',0\0's\e-00 4.655 $ 60,000 
2,200 h.p. electric generators, at $12 
GU nckie nc basiugaereeesrees 26,400 
2,200 h.p. in transformers, at $10 
BPMN cos, Ciiosh a sv ono 4aaes sees 6 22,000 
Pole lines and wires, eight miles... 35,000 
2,750 h.p. in water-wheels, at $15 
per f.p,, St IN MlACl 6 0..40006 41.250 
Station building and equipment.... 10,000 
2,000 h.p. step-down transformers... 22,000 
2,000 h.p. in motors, at $12 per 
oP. coc e coerce ceee veccscece 24,000 
1,500 h.p. compressor plant, set up 
RO IM Sages cine hea ib oisssie ws 75,C0O 
TERN a oles els aoe Sim 20,000 
I BE ne ee aT as re $335,650 


The following will be the cost of the air 
plant under the Taylor system : 
1,750 gross h.p., water power to de- 

EMMI MIAO’ 951001550694 55.044:0:0.4 6 $ 35,000 
ZIG TOOU MIMIL, THEO. sc ecesaicccceces 10,1900 
Down-flow pipe and compressor 





OO, Sted ie Aes ys oe reke Aee eeae 5,Q00 
Eight miles 15-inch pipe line, all 
set in place, at $1.50 per foot. 63,360 
EE a ek ous ct é Ga nis.ae s 10,000 
SRSA meson BE Ee $123,360 


2.—COST OF MAINTENANCE 
TION. 


The following are the expenses of the 
electric plant :— 


AND OPERA- 


Superintendent of whole plant .....$ 3,600 
Four men at power generating sta- 
tion, at $3 each per day.......... 4,380 


Four men at compressor station and 
sub electric station, at $3 each per 


MAE, csucle rp enisslereaiis.kesieeeeien 4,380 
Repairs to plant, 4 per cent. on 

0 ee eee 13,483 
Insurance, 2 per cent. on $150,000.. 3,000 


Ms BE TIE, 50 6 nig 0 wn. 9,0 6'816;0°8. 3,000 
Two linemen at $3 and team at $1 
per day.. 

















Interest on investment, at 6 percent. 20,235 


Sinking Fund, at 4 percent ....... 13,488 
Clerical work and office expenses.... 4,000 
PON ns cigs aislaigin naaere tp vleaastalen $72,126 


Should the power transmission plant be 
ata distance greater than ten miles, then 
the investment cost would be greater, as a 
step-down transformer station would be 
rendered necessary, entailing additional 
capital and additional operating charges. 
This brings the annual charge per air h.p. 
delivered at the drill up to $72.12, and it is 
very questionable to-day whether in prac- 
tice, under the most favorable conditions, a 
rate as low as this has ever been realized. 
It should be remembered that in almost 
every mining camp where electricity is 
used for the driving of compressors, num- 
bers of small compressors are used on each 
different property, driven by their own 
separate motor, each entailing a separate 
operating force, and this, of course, adds 
largely to the cost of the air h.p. delivered 
at the drill. If, for instance, the electric 
h.p. is rented from a central company at a 
charge of say $50 per h.p. per annum, de- 
livered at the motor in the camp, it can be 
seen from the above figures that the air 
h.p. delivered at the drill will cost between 
$150 and $200 per annum. 


The following are the maintenance and 
operating expenses of the Taylor air 
plant :— 

Maintenance of pipe line, at 4 per 


INN arte a ane Sib e u /sreleoueatninte sions $ 2,534 
One man at station to keep racks 








EDS since sa ancien sh ees Gmtoays 1,000 
Depreciation in plant taken at 2 per 
cent., on account of absence of 
NINN 50.5 iss 3 oe diaigincsteh.waleetste 2,267 
Management and interest ..... 10,801 
UGMR aie Se Sia pwiswccd peleatee inlet aiad $16,602 


Or a h.p. cost of $16.60 per annum de- 
liverd at the drill. 

An important point to consider is the re- 
lation of the load factor in a power-generat- 
ing plant. The load factor in a plant 
reaches its maximum of 100 per cent. when 
it operates at its full maximum capacity 
during the whole twenty-four hours. If it 
operates at less than its maximum capacity, 
or less than the twenty-four hours, then the 
load factor cannot reach 100 per cent. The 
great object in all electric plants is to raise 
the load factor, because it is found in actual 
experience that the operating expenses do 
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not increase as the load factor increases, nor 
do they diminish as the load factor dimin- 
ishes. Very few electric plants attain a load 
factor exceeding 50 percent. In the case 
of the electric plant given above by Dr. 
Bell, he considers that if it runs on a load 
factor of 38 it attains all that can be ex- 
pected. The point is just this: As has 
been mentioned, the operating expenses in 
an electric plant do not fall as the load fac- 
tor falls. If the load factor falls down, say 
as much as 60 below its maximum, the op- 
erating expenses will only fall about 10 per 
cent. In the case of the Taylor air system, 
the operating expenses are merely nominal, 
being in the case considered only $1,000 for 
a man to keep the water racks clean, so 
that this factor of loss due to a low and 
variable load factor is almost entirely elimi- 
nated in the Taylor air plant. 


EFFICIENCY OF SYSTEMS. 


In the case of the electric proposition 
there is a series of eight losses fiom trans- 
formation before the drill is actuated in the 
face of the stopes of the mine: First, from 
the water to the water-wheel ; second, from 
the water-wheel to the dynamo ; third, from 
the dynamo to the transformer; fourth, 
from the transformer to the line; fifth, 
from the line to the step-down transformer ; 
sixth, from the transformer to the motor ; 
seventh, from the motor to the compressor ; 
and eight, from the compressor to the drill. 
In the hydraulically compressed air plant 
under the Taylor system we just have two 
transformation losses—first from the water 
to the air in the receiving tank, and from 
the receiving tank tothe drill. The Magog, 
Quebec, plant is actually running with an 
efficiency of delivered air of 62 per cent., 
and Professor Nicholson, of McGill College, 
Montreal, in a very able treatise on the 
plant, shows that the efficiency should have 
been 81 per cent. instead of 62, the differ- 
ence being largely accounted for by a loss 
due to ineffective separation, 20 per cent. of 
the air taken down having escaped with the 
up-cast water. This was due to the small 
capacity of the separating tank; and, as 
Professor Nicholson points out, “all future 
plants will avoid this loss, and we may ex- 
pect as high an efficiency from this system 
as when the power is given off at a turbine 
jack-shaft, when it is not by any means in 
such a fit state for transmission as it is in 
the shape of compressed air.’’ Professor 
W. C. Unwin, F.R.S., author of ‘‘ The De- 
velopment and Transmission of Power,’’ 
says: ‘‘I expect that an efficiency of 75 
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per cent. can be reached when the propor- 
tions of the apparatus have been better ad- 
justed. This comparatively large compres- 
sor (referring to the Magog plant), is there- 
fore, an example of a very successful appli- 
cation of Mr. Taylor’s system. It works 
almost automatically, and with very little 
supervision. It has no moving parts and 
nothing requiring adjustment, and the ap- 
paratus will cost very little for maintenance 
or repairs.”’ 

We come now to consider the respective 
losses in both systems due to transmission, 
It is generally believed that electricity has 
a much superior advantage over compressed 
air for transmission purposes, that is, that 
there is a much smaller loss of energy over 
electric wires than through pipe lines. 
Compressed air has been badly misrepre- 
sented in this respect; this loss has been 
greatly exaggerated, and the catalogues of 
air-compressing machinery companies have 
not improved matters any; in fact, they 
have done more harm than good as regards 
the interests of compressed air. The tables 
published in air compressor catalogues 
usually speak only of the loss of pressure ; 
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they fail to tell us that the loss of pressure 
is not uecessarily, or to the same extent, a 
loss of power. As Frank Richards, in his 
work on ‘‘ Compressed Air,’’ page 33, says: 
‘*The actual truth is that there is very 


little loss of power through the transmission 
of compressed air in suitable pipes to a 
reasonable distance, and the reasonable dis- 
tance is not a short one. With pipes of 
proper size and in good condition, air may 
be transmitted say ten miles, with a loss of 
pressure of less than one pound per mile. 
If the air were at 80 pounds gauge or 95 
pounds absolute upon entering the pipe, 
and 70 pounds gauge or 85 pounds absolute 
at the other end, there would be a loss of 
little more than 10 per cent. in absolute 
pressure, but at the same time there would 
be an increase of volume of 11 per cent. to 
compensate for this loss of pressure, and 
the loss of availabie power would be less 
than 3 per cent. With higher pressures 
still more favorable results could be 
shown.’’ Asacompetitor with electricity 
in long distance transmission, it seems al- 
most like scientific heresy to claim for it 
equal if not greater efficiency ; nevertheless 
the writer claims that within the 20-mile 
limit compressed air will compare in 
efficiency with electric transmission, while 
so far as operating and maintenance expen- 
ses are concerned, the electric proposition is 
not to be compared for a moment with that 
of air. Over 15,000 h.p. of mechanically 
compressed air is distributed to-day 
throughout the city of Paris, France, being 
transmitted from .a series of stations from 
three to fifteen miles distant, with a loss of 
10 pounds pressure in transmission. This 
compressed air is used for all kinds of pur- 
poses ; and additional installations are con- 
stantly being made to meet the ever-in- 
creasiiig demands. 

Professor W. C. Unwin in his work on 
‘*The Development and Transmission of 
Power from Central Stations,’’ page 186, 
says: ‘‘In comparatively short distance 
transmissions such as those in towns, the 
loss of pressure in the mains is so insignifi- 
cant that it may be neglected. In long dis- 
tance transmissions an accurate estimate of 
frictional loss is necessary. The author be- 
lieves that he has shown, using data derived 
from careful experiments on twenty miles 
of main in Paris, that long distance trans- 
mission of power by compressed air is per- 
fectly practicable.’’ In the work referred 
to Professor Unwin gives the figures on a 
10,000 h.p. plant, where the initial pressure 
is 132 pounds, and the transmission pipe is 
20 miles in length and 30 inches in 
diameter, and shows that the loss of pres- 
sure in such a case would be only 12 per 
cent., which means a loss of power of less 
than 6 per cent. 
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It is not the purpose of the present article 
to institute a comparison between the work 
done by mechanical air compressors and the 
Taylor air compressor, its object being to 
show the comparison of the latter with elec- 
tric transmission. As, however, the me- 
chanical compressor becomes a part of the 
system in the electric proposition, being 
necessary at the distribution end of the line 
to convert the electric energy into com- 
pressed air, this is the proper place to say a 
few words as to the relative efficiencies of 
the product turned out by the mechanical 
compressor and the Taylor air compressor 
respectively. The Taylor compressor turns 
out absolutely dry air—a feat which is im- 
possible of accomplishment by any known 
mechanical compressor. The great advan- 
tages of dry air are sufficiently well known 
to all air users, so it will not be necessary 
to dwell on this point here. From the very 
nature of mechanical compressors, it will 
never be possible for them to turn out dry 
air Owing to the rise of temperature 
which accompanies all mechanical compres- 
sion, mechanically compressed air will al- 
ways contain a higher percentage of moist- 
ure than the surrounding atmosphere ; in 
this sense the mechanical compressor acts 
like a moisture collector, and this moisture 
is discharged and freezes up in the ma- 
chinery upon the expansion of the air when 
used. From actual tests it is found that the 
Taylor compressor turns out compressed air 
which is three times drier than the free air 
of the atmosphere from which it is drawn. 
This may appear somewhat surprising, but 
itis nevertheless true. It leaves the com- 
pressing tank absolutely dry and cool, its 
temperature being the same as the water 
which it carries down. This is the ideal 
condition to which all compressed air users 
and manufacturers of air compressing ma- 
chinery have been striving to attain, and 
particularly in its application to mining, 
where compressed air is required for con- 
stant use by the drills, will this advantage 
of obtaining absolutely dry and cool air be 
found to be an inestimable boon. 


4.—RELATIVE SIMPLICITY OF SYSTEMS AND 
THE SUPERIOR ADVANTAGES OF 
OPERATING WITH SIMPLE 
MACHINERY. 
In long distance electric power transmis- 
sion the apparatus used is of a highly un- 
stable character, necessitating as it does 


constant supervision by skilled men. The 
multiplicity of transformers, high potential 


insulators and other high potential devices 
in long distance electric propositions ren- 
ders them exceedingly liable to break- 
downs, particularly if the transmission line 
passes through a rough and wooded coun- 
try. A break-down generally occurs just 
when the power is most wanted, and when 
the heaviest load is on. Trouble on the out- 
side line from storms, falling timbers, 
lightning and other causes is immediately 
felt at the generating station, with very 
often disastrous results to the high potential 
machines and apparatus. If by machinery 
is implied moving mechanism, such as 
wheels, shafts, pulleys, belting, gearing, 
etc., then there is no machinery whatever 
involved in the Taylor system of air com- 
pression. There is not one single moving 
piece of mechanism in the whole compres- 
sing outfit. There is no other system of 
power generation in the world where these 
conditions exist; and of all the factors 
which enter into the consideration of the 
economic production of the power at the 
present day, the one involved in moving 
machinery parts is the most important. 
The aim of modern machinery practice is to 
obtain the utmost possible simplicity of 
moving parts consistent with efficient opera- 
tion. What does the absolute absence of 
moving machinery mean in a system of 
power generation? It means the absolute 
elimination of all repairs and stoppages in 
the system ; and those who have had to do 
with the management of power machinery 
can realize what this means from an eco- 
nomic point of view, and can also realize 
the trouble and annoyance dispensed with 
by the breaking down of moving machinery 
very often at the most critical times. Inthe 
Taylor air compressing system there is not 
a single moving axle or shaft, not a single 
moving wheel or gear, and not a single rod 
or piston of any kind. The system 1s as 
stated, absolutely devoid of anything what- 
ever in the way of moving mechanism ; and 
yet it develops and delivers any quantity of 
compressed air in a more efficient and per- 
fect condition than if engines and compres- 
sors turned it out. 


UTILIZATION OF SMALL MOUNTAIN 
POWERS. 


There is one factor in this new form of 
hydraulically compressing air which will 
prove to be of great value in the utilization 
of the numerous comparatively small 
streams found in the mountainous mining 
districts of the west. It often occurs that 
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in the course of a stream extending over a 
distance of five miles a series of falls can be 
obtained, aggregating about 1,000 feet, the 
stream gathering to itself as it flows down- 
ward additional supplies of water from vari- 
ous gulches. To improve these small pow- 
ers by turbines involves, if the whole head 
is to be taken advantage of, the loss of the 
drainage area below the point of diversion, 
which ofttimes amounts toa large percentage 
of the whole, or the installation of three or 
four operating stations, the expense and 
maintenance of which make the power cost 
prohibitive. With the Taylor system every 
pound of water in the whole length of the 
stream can be used, because compressors 
can be installed at every few hundred feet, 
and the air generated by these compressors 
delivered into a common pipe line for dis 
tribution to the mining camp; or, in order 
to save expense in the sinking of shafts the 
upper compressors can make the air at a low 
pressure and this air can be carried to the 
lowest compressor, the lowest compressor 
being used as a ‘‘ booster ’’ to raise the pres- 
sure so that it can be economically trans- 
mitted. In this way the entire h.p. of the 
stream on every foot of its length can be 
utilized without any addition to the operat- 
ing expenses and with only a comparatively 
small increase to the installation cost. The 
system in other words has all the elasticity 
of electricity with elimination of its operat- 
ing and maintenance expenses, and the 
volume of air transmitted in the pipe line 
can be doubled even after the compressors 
are built, by the construction of a second 
compressor to ‘‘ boost’’ up the air made by 
the first compressor to a higher pressure. 

It will also be observed that the Taylor 
system is by far the more economical in the 
use of water in the cases we have been con- 
sidering ; and this is animportant item with 
the mountain streams of the West, whose 
water supply is limited, and for the use of 
which certain fixed charges are made by the 
Government according to the quantity used. 
Every year adds to the industrial value of 
the streams, and therefore any system of 
power development which involves the 
more economical use of the water is the sys- 
tem to which preference must be given. 

Compressed air is the ideal applied power, 
and particularly is this the case under the 
Taylor system. The plant where it is in- 
stalled is like a part of nature herself, the 
water being simply directed to flow through 
an iron or wooden pipe instead of through its 
former channel. [here is practically no 
wear upon the system, and the power ma- 


terials are drawn from nature’s inexhaustible 
storehouse. It 1s incomparable in its sim- 
plicity, and is destined to bring compressed 
air as an applied power to its deserved and 
proper place—the very front rank in the 
mechanical world—a consummation impos- 
sible of attainment with any known system 
- mechanical compression at the present 
day. 





Pneumatic Painting Machines. 


The interesting subject of ‘‘ painting by 
compressed air ’’ has the faculty of keeping 
before the public as conspicuous as any 
other line of compressed air work. The 
August issue of the Railroad Car Journal 
prints the following regarding it : 

‘The ever progressive Louisville & Nash- 
ville Railroad Company is improving the 
appearance of their property along the line 
of the P. & A. division, between Pensacola 
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Painting Car Trucks. 


and River Junction, by having all the sec- 
tion houses and a number of depots and 
water stations painted The handsome new 
freight warehouse in this city, now rapidly 
nearing completion, is also being painted, 
allthis work being done under the super- 
vision of Mr. C. D. Beyer, the foreman 
painter of the L. & N. Railroad shops in 
this city. There are about 85 buildings, 
the fresh, new paint on which will be 
very gratifying to the travelers along the 
line.”’ 

At the M. C. B. Convention, held in June 
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last, a discussion was opened on this sub- 
ject by Mr. F. W. Brazier, Assistant Super- 
intendent of Machinery of the Illinois 
Central Railroad. 

The topic assigned to me to speak on, 
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benefit of this association, I sent out in- 
quiry letters all over our system to have 
our foremen painters inspect any and all 
cars that they could find that were painted 
with air. I might mention the fact that 
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Painting Top of Car. 


‘““The Durability of Paint Applied to 
Freight Cars by Compressed Air,’’ as com- 
pared with paint applied by the brush, is 
a question which our company has taken 
great interest in. We are at present re- 
painting about 400 cars per week with com- 


we found most of the old school painters 


opposed to the air system when we in- 
augurated it. From one of our Southern 
States our painter reports as follows : 
Vicksburg, Miss. 
‘‘In reply to your letter as to the dura- 
bility of paint applied by compressed air, 








Touching-Up the Eaves. 


pressed air. We are positive that we are 
getting better results, a saving in labor, 
and our cars are painted more thoroughly 
than with a brush We have cars that 
have been painted about two years, and in 


order to get reliable information for the 


y brush, I would 
state that after making close observation of 
several cars done by air and by brush, I 
find very little difference in them, and if 
any, it is in favor of cars done with air. 

(Signed ) J. GLASS, 
Foreman Painter.’’ 


and the old method by 
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Other letters follow which bring forth 
about the same results, Many of them ac- 
knowledge their skepticism in the begin- 
ning as to the chances of this method 
becoming a permanent institution in the 
painting of railroad equipment. The ex- 
perience of nearly every one who has tested 
the capabilities and the durability of the 





ee mpuee painting machines has been of a 
ighly satisfactory nature. 

In the trade, painting machines are being 
supplied by the Chicago Pneumatic Tool 
Co., and their actual working is shown in 
the illustrations. They require only one 
hose—that for air—as the paint is sprayed 
directly from the machine. Its convenience 
is evident and the testimony of practical 
painters will do much toward promoting its 
use wherever painting is done. 


Col. Prout on Pneumatic Traction. 





A very interesting andtimely article ap- 
peared in the New York Times of Sunday, 
July 24th, discussing ‘‘ The Motive Power 
of the City Railroads of New York,’’ con- 
tributed by the editor of the Raz/road Ga- 
zette, Mr. H. G. Prout. In it he notes the 
progress being made in this city in street 
railroad work, and indicates the change 
from horses and cable to underground trol- 
ley and compressed air;we extract as follows: 

‘* But the whole story is not yet told, and 
perhaps the present state of the art is to 
some extent only a temporary state. The 
interest cost and the labor charges of the 
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fixed plant for the underground trolley are, 
roughly speaking, as much ona route where 
there is a car service every five minutes, as 
where cars must be run every forty seconds. 
There are routes of trave lhowever, especially 
on crosstown liues, where mechanical trac- 
tion is desirable for the better public service 
and to stimulate travel, but where the 
underground trolley would perhaps not pay, 
or, at any rate, would not pay until there 
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has been a considerable growth of passenger 
movement on such lines. This is still more 
true of a great many towns smaller than 
New York City. So it is desirable to have 
aset of independent, self-contained motor 
cars that can run on horse car tracks as they 
now exist, and save the cost of the under- 
ground trollev construction. Still further, 
such independent, self-contained motor cars 
could be diverted to any route, and inter- 
polated between electric or cable cars, and 
so aid in the development of the logical 
routing of cars according to the demand of 
the hour. 

But for such service the steam motor is 
out of the question, for reasons which need 
not be developed here. The same is true 
in the present state of the art of the elec- 
tric storage battery motor. The same is 
probably true of the hot-water motor. And 
so we are brought around to compressed 
air There are reasons to suppose that a 
compressed air engine will do street rail- 
road service with acceptable speed, reliabil- 
ity and economy. We cannot admit that 
this is demonstrated yet, but there are 
reasons to suppose that it is true. There 
is considerable accumulated experience in 
mines, on cotton wharves, and on experi- 
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mental surface lines which justifies such a 
hope at least, and compressed air motors 
have been improved in design since that 
experience was begun. There has been no 
important experiment with the latest de- 
signs of such motors, and compressed air 
has never been put to the actual work of 
hauling city street cars in a large and 
responsible way. Such an experiment will 
soon begin in New York City. The Met- 
ropolitan Street Railway Company will, 
within a few months, have a line of com- 
pressed air motors in service between the 
ferry at West Twenty-third Street and 
that at East Thirty-fourth Street, by way 
of Twenty-eighth and Twenty-ninth Streets. 
It will also have a service by compressed 
air between the West Twenty-third Street 
ferry and the Grand Central Station. This 
will be a thoroughly modern and scientific 
equipment, and here an actual demonstra- 
tion will be carried out on a large scale. 
This demonstration will show whether com- 
pressed air can fill the requirements of 
speed, power, reliability and economy, as 
well as electricity or steam can do in like 
situations. The social and financial results 
of that demonstration may be very im- 
portant ; to an intelligent public they may 
be deeply interesting, and so it worth 
while to keep close watch of them. 


Mr. Isham Sedgwick, Richmond, Ind., 
has invented a method where as many as 
fourteen windmills on a single tower can 
be geared to the same shaft, and at the 
same time give the full power of the mills 
to that shaft. The construction will be as 
stable as a house and he reckons as follows: 

‘“‘14 twenty foot wheels in an 18 mile 
wind will give about 70 h.p. The outfit 
wonld probably cost $3,000, and would 
average that much power for 20 years at 
almost no cost forexpenses. The wind on 
Jersey coast will average a much better 
speed than 18 miles per hour. One man 
could attend 20 such plants. Now, if air 
compressors can be run by such power, the 
question of storage of power can certainly 
be met, and the question of economical 
power either direct from the compressed 
air or from the use of electricity is at once 
solved, Cheap light and heat comes with 
this combination. I have not taken out 
patents yet but have secured the matter so 
that I can lay the plan before interested 
parties. Competent mechanics agree that 
my plan is entirely practical.”’ 

Mr. Sedgwick is desirous of being in 
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communication with people willing to in- 
vestigate the plan and who will be a able 
to utilize it. 





Mrs Blinks -‘‘ I’ve just been reading about the 
work of that dreadful Vesuvius, George, and there 
was something I wanted toask you.”’ 

Mr B.—“‘All right ; make it as easy as possible.”’ 

Mrs B.—‘“‘Why, it’s just this. It's fired by com- 
presse air, isn’t it ?”’ 

Mr. B.—‘‘Eh? Oh, yes.” 

Mrs. B,—‘'Well, what I wanted to know was 
where do they get it?” 

Mr. B.—‘‘Get what?”’ 

Mrs. B.—‘‘ The compressed air.” 

Mr. B.—‘‘Oh, that’s what you want to know, 
wat 

Mrs. B.—‘' Yes, It’s imported, isn’t it?” 

Mr. B.—‘*Eh? Oh, yes, of course, They import 
it in bottles, and there’s a blue labelon ’em, and 
it isn't good until it’s been in the cellar seven 
years, and the custom house stamp must be care- 
fnlly affixed, and it must lie on this side with care, 
and you have to be extra particular not to shake 
it before corkscrewing it, and the froth must be 
carefully blown off with one blow, and---but there, 
I’m late for my club engagement.—Cleveland 
Plain Dealer. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


ST. STEPHENS, S.C., June 25, 1898. 
PuB, COMPRESSED AIR, 
No, 26 Cortlandt St., New York. 
DEAR SIR: 

I have invented an entirely new and distinct 
method of compressing air and not being finan- 
cially able to develop same I would like to corres- 

ond with.parties who would be willing to aid in 
a | completing and thoroughly testing my plans 
or theory. 

My new form of compressing air is novel and 
can be done with little or no expense after the 
machine is once charged, The power to runit is 
derived from the air it compresses. In other 
words, it is self-supporting, running itself without 
the aid of any other power, and while it uses 
the air it compresses to run itself it does not use 
all, leaving a surplus for other purposes, and if 
properly developed Iam confident there would be 
only a very small per cent. used or consumed in 
the operation, 

I know the above is a very big assertion, yet I 
make it in the full confidence that I will be able 
to demonstrate by theory and practice that my 
assertions are based on good grounds Every 
principle employed being understood except one 
and that is also thoroughly understood in another 
capacity 

If you will kindly publish some notice in your 
paper it might be the means of enabling me to 
obtain aid in bringing out a process of compress- 
ing air that would be of value to the public and 
also to myself. Yours truly, H, B.TAyYLor. 
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For which United States patents have been granted. 
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ALPHABETICAL LIST OF PNEUMATIC INVENTIONS 


records by GRAFTON L, M‘GILL. 
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APPLIANCE. | NAME OF INVENTOR. | DATE OF ISSUE. No. 
Air Compressor ..........cseeseeees SE Eee Sept. 20, 1892) 482,775 
ia ee ee ee RINNE. s.n io 'n'e'a-s bin era's | July 17, 1894) 523,064 
TW, Rak nos ieee eke e910 Beck .........+.. «+. June 7, 1892 | 476,723 
nA  steaueiinte are es ins | Birner & Messing..... May 29, 1894 520,405 
ca ee ee el oS a eer Feb. 12, 1895 | 534,192 
jee er eee Brotherhood..... Feb 20, 1894 | 515,282 
eC | crea | Jan 30, 1894 | 513,556 
ae © Milks Eetetneswkiva! <jseuvin ee ips cineca Feb. 27, 1894 | 515,516 
BSIG SA Ae Ee Chetan aia whine ware [ OF vasnsvevcesdcen he. (Rye) Gee 
2 re a ee ee eT Sl Wiis Vege kwantane Aug. 13, 1895! 544,456 
i) blk geeuhw ase See's pe DPC or Aug 13, 1895 | 544,457 
ie eae er er eee ee EET” Lasein Sein eedooie a | Aug. 3, 1895 | 544,458 
OS 5 Bama e Na kek wees wim Re akin ocate e Aug. 13, 1895] 544,459 
oe) AER RG Eee es Naeem ON PR Ae eee Oct. 15, 1895 | 547,768 
AE Ths pas aPee AES Saev 5 « OR h Sa Matas om elect Nov 3, 1896 | 570,540 
| Seto e ee ube saiateiaye SEMIOIIOURE. oslo soo sis ees Oct. 29, 1895 | 548,800 
SD ein weaken we | Me Daw egenonen Aug. 11, 1896| 565,429 
SW eda WEEE EEE HERS oe’ WO gavin evennswar June 2, 1891 | 453,374 
et eat eae ees eee ar ie eS ee oooh GL. Ed, 1896 | 558,041 
. AE ee ee eee tee COTO. ican s nies See | Feb. 26, 1895 | 534,814 
Bee ie veteee aus @taee nas CNR an vesvesiee eeu ‘Nov. 30, 1897 594,524 
RA Prasrer is cn ere COHMMNINES .... +5 <5 0s Oct. 8, 1889 | 412,474 
es. gehen ERM ONS ieee 5 oe OE Aug. 7, 1889 | 409,773 
5 a ee ro DeLAval..<6s0<'04400% Dec. 19, 1893 | 511,086 
eae eee Dillenburg............| Aug. 30, 1892] 481,850 
_ rr Fe baie nhs <: FRI Ce Si ites June 2, 1896 | 561,160 
P..3=9 avanes’s Rekees - DE siapiaeceadveee Oct. 1, 1895 | 547,338 
er ees. PORE 5 3 S05 h emieo et April 19, 1892 | 473,302 
= g heeassite re eee. | Nov. 19, 1895 | 550,163 
Pe a? sate piematen vii ene ais oss aaternenaes es | June 22, 1897 | 585,090 
B® tn Jul evElsenaens SS Sept. 29, 1896 | 568,433 
i shee oies <5 | OREN odie 0 Siaisiars Aug. 26, 1890} 435,034 
Til) 1. Gvhibh koeWne eves s~eoe ORWEOAL «055s sss 5,0 oi6 July 19, 1892 | 479,260 
is de eee ke ae ei cr Aug. 23, 1892 481,527 
* il ater Senter tame Piteeeeek... «0ss00. April 30, 1889 | 402,517 
ne Se RR rrr: July 6, 1897 | 585,955 
 - hs e SSeS Ou ial nw eer ee Ry May 8, 1894 | 519,383 
eRe Se eda a. 8 we ale CO Re ener March 14, 1893 | 493,263 
PRAM! Uadibermqucennes <iemaats EN ci exes stare een Dec. 24, 1889 | 417,717 
" PO ee rey eT July 7, 1896 | 563,477 
SR gs atin Weis be ey ees Gritiths cf @. 2.056 6.% | Dec. 4, 1894 | 530,335 
sig [Chinese kane Re es si ir Oct. 15, 1895 | 547,882 
Be Rg Sats a's 5's. 2 vi vin asi oie = asceguh eas Feb. 2, 1897 | 576,364 
ee FO AG oleae bt Be eee Sept. 6, 1892 | 482,040 
en ry eareewoneeie Robins Pec Rees | Nov. 21, 1893 | 509,220 
oo Terr SA ee | Dec. 17, 1889} 417,482 
se caubangs tee ge ode ker eeerer rere | May 26, 1896 | 560,987 
Bo id uh sis! laiainre ohevers ob: Sp nn Bi Ree eee eye | March 15, 1892] 470,934 
ST aie ee geete Seah : Pere Aug. 2, 1892 | 480,193 
NEM HEL Ao ta cichias oe ses ¥e fi Re ae | May 3, 1892 | 474,296 
ee Oe ee Hanston & Burdan....! March 29, 1892 | 471,766 
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PATENTS GRANTED JUNE, 1898. 


Specially prepared for CoMPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 
Washington, D.C. 


606,428—Air-Compressor. Frank Richards, New 
York, MN. ¥. 

Water jackets are surrounded by a plurality of 
upright cylinders having pistons therein. The 
base is provided with an open bottom and com- 
prises a flat top plate and a second plate below the 
latter, leaving a water-chamber between said 
plates. Connections are arranged between the 
chambers and water-jackets The crank-shaft is 
supported in boxes or bearings arranged on pillars, 
the latter being cast integral with the plate form- 
ing the top-plate of the cylinders. 


JULY, 1898. 
606,732—Hydraulic Air Compressor. 
Grossman, Cleveland, Ohio. 


An air-and-water chamber is provided with a 
water waste-portin its bottom. A main controlling 
valve chamber is supported above the waste-port 
to form a water outlet between its lower edge and 
said port, while its upper end has communication 
with the water inlet. A port is located in the side 
of this chamber communicating with the interior 
of the air-and-water chamber. ‘The main control- 
ling valve, having play in said chamber, is con- 
structed of such length as to remain partly or en- 
tirely within the valve chamber when lowered to 
close the water outlet, cover the waste-port and 
uncover the port in the side of the valve chamber. 
When raised, this valve uncovers the outlet and 
waste-port and closes the port in the side of the 
valve chamber, A piston and chamber are con- 
nected to actuate the main controlling valve, 
while a primary valve controls the water for said 
piston and chamber, by the rise and fall of the 
water in the air-and water chamber. 


Noack & 


606,733—Hydraulic Air Compressor. Noack & 
Grossmaa, Cleveland, Ohio. 


In this compressor the air-and-water chamber is 
provided with an air-inlet and outlet at its top. and 
a water inlet and outlet at its bottom. The main 
controlling valve controls the water inlet and out- 
let for the chamber, and has an actuating piston 
connected to it by a stem formed with a water pas- 
sage through it and the top of the piston. The 
chamber of this piston hasan inlet for the actu- 
ating water at one end anda water outlet at the 
other end, while communicating with said outlet 
is the lower port of a primary valve chamber, the 
latter being open at both its ends and having a 
waste-port near itsupper end, Means are provided 
for raising and lowering the primary valve at the 
extreme lower and upper water levei in the air-and- 
water chamber, the valve being provided with a 
packing piston at both its upper and lower ends, 
the latter permanently below the port communi- 
cating with the outlet from the actuating piston 
chamber. A distributing piston plays at both sides 
of the waste-port of the valve chamber. 


607,371--Air Brake. Wm. Hirst, Trenton, N. J. 

This invention has for its object the association 
or combination of the function of pressure-retain- 
ing with the other functions of the triple-valve, 
that is, to provide means whereby the triple-valve 
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may be moved into the position to recharge the 
auxiliary reservoir and at the same time automati- 
cally retain the pressure in the brake cylinder, 
Means are provided for locally venting the train 
pipe to effect quick action which increase in sen- 
sitiveness as the pressure in the auxiliary reser- 
voir and train-pipe decreases. 





6096,708—Air-Brake. Murray Corrington, New 


York, N. Y. 


A triple-valve device is provided with an emer- 
gency passage for venting the air from the train- 
pipe, and a piston, one side of which closes the 
mouth of said passage, while its sides are nor- 
mally partly or wholly exposed to fluid pressure. 
One part ol the triple-valve opens a passage for 
releasing the pressure from one side of said pis- 
ton Thus the piston is moved by the pressure on 
its other side away from its posi:iun of rest to open 
the emergency passage. 





606'712 -Air-Brake. L. F. Guillemet, San Fran™ 
cisco, Cal. Assignor to the Westinghouse 
Air Brake Co , Wilmerding, Pa. 


In this triple-valve device, having the usual con- 
nections with the train-pipe and an auxiliary 
reservoir, a movable abutment is provided, the 
latter being normally exposed on its opposite 
sides to pressure from thetrain pipe. A gradu- 
ating valve, operated by this abutment, controls 
the release of fluid from the auxiliary reservoir to 
the brake-cylinder. A second separate movable 
abutment also operates a valve controlling the ex- 
haust of fluid from the brake-cylinder. 


606,752---Hot-Air Furnace. H. L. Wingert, Mont- 
pelier, Ohio. 


Two radiators having air-tubes therein are lo” 
cated above the fire-box, the lower one being in 
communication with the rear of the fire-box and 
the upper one in communication with the rear and 
front of said lower radiator. ‘The forward ends of 
the radiators are separated from each other, leav- 
a space in which an oven is located. Doors are 
arranged in the front of the furnace for access to 
the fire-pot and separate doors for access to the 
front ends of the radiators, while one is located 
between the radiator doors for access to the oven 
between the radiators, 





607,195---Valve-Gear for Air Compressors. E. T. 
Sederholm, Chicago. 


The valve stem carries a piston anda dash-pot» 
the latter being operated by the valve-gear and 
adapted to be moved away from the piston, allow- 
ing the valve toopen and to cushion the valve in 
the opening movement. A spring returns the 
dash-pot to its closed position while the latter is 
in operative contact with the piston to close the 
valve. 
627,793---Hot-Air Furnace. J. T. & J. K. Brien, 

Hoosick Falls, N. Y. 

The base is provided with an ash-pit, having 
horizontal flues extending from front to rear on 
opposite sides thereof. A casing is mounted on 
the base and is provided with a front aperture. 
Vertical flues connect at the lower end with the 
base-flues. An upper flue box is located within 
the casing and removable through the front aper- 
ture therein. Its flues extend from front to rear, 
and it is provided with bottom apertures communi- 
cating respectively with the fire-pot and the upper 
ends of the several vertical flues. 
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prseeesseeeees 
THE STERRNO-ROGER JUANUFACTURIAG COMPANY, 


Constructing Engineers, 


Chlorination Mills, Electric Plants, Compressed Air Plants, 
of any capacity, 
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ROGER’S IMPROVED CRUSHING ROLLS, 


Patented in the United States and Foreign Countries. 


‘These Rolls have been running very satisfactorily and appear to us to be unquestion- 
ably the best type of roll yet devised. General Manager, 
MOLLIE Gipson & A. J. MILLS, Aspen, Colorado "’ 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA ST., DENVER, COLO., U. S. A. 
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Established 1831. Annual Capacity 1,000, 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Compotnd Compressed Air Locomotives, 
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Adapted to every variety 
of service, and built ac- 
curately to gauges and 
templates after standard 
designs. 
Like parts of different 
enginesofsameclass per- 
fectly interchangeable. 





PHILADELPHIA, PA., U. S. A. 
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C A AJ & 
ompressed Air Mine Haulage. 
Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 
Address mentioning ‘‘CoMPRESSED AIR.”’ 


H. K. PORTER & CO., 540 Wood St. Pittsburgh, Pa. 
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Lubrication $ (MONEY 


4 is not more surely 
a defence against @& 
poverty than techni- 

eal knowledge, that can aware be con- 
verted into money. You can learn now 


without leaving home. Success guaran- 
teed. Best text books free. 
a 
Used for lubricating STEAM 
Air and Steam Cylin- 
ders, and Main Bear- ENGINEERING 


ings of Shafts on large 

ahr ee Bridge, Electrical or Civil Engineering; 
Hoisting Engines, pre Mathematics; Chemistry; Mining; Archi- 
, , aehibdie tectural or Mechanical Jrawin e Surv ey- 
vents them from gett ing; Plumbing; Architecture; Metal Pat- 


ing hot. When engine tern Drafting; Prospecting; Book-keep- 
ing; Shorthand; English Branches 


stops, cup stops feed- 
Circular free. State subject youlen an 
MicCannaBros.@ —j aishtastzas, ,Reablisned 1501. 1$2.00 


57 Wells St., The International Correspondence S:hoels, M a th 
Chicago, Il. IN Box 1132: Scranton, Pa. onth / 
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THE DAVIS & ROESCH, + 
 ——_— TEMPERATURE CONTROLLING SYSTEM 





























Do you desire an even temperature in your house and office? 
Do you consider an even temperature conducive to health and 
comfort ? 
Do you find an even temperature difficult to maintain ? 
Do you think your fuel bills are too high ? 
Do you consider economy of health and wealth wise ? 
We assume there can be but one intelligent answer to these 
queries, and would suggest an investigation of our system as a 
means of attaining these most desirable ends. 


HOT WATER REGULATOR. 


Attach it to your 
hot water tank and 
it will save you fuel 
and your enyineer 
trouble 

It assures a regu- 
lar and even supply 
of hot water, and by 
preventing over- 
heating avoids all 
possibility of the 
straining of water 
pipes or faucets, and 
the cracking of ba- ——____ 
sins or tubs. 


The Davis & Poesch Temperature Controlling Co., 


Treasurer's Office, Havemeyer Bldg., 26 Cortlandt St., New York. 
Factory, Bridgeport, Conn. 
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NEW YORK OFFICE: —! 
122 LIBERTY STREET, Rooms, 1005-100, NEW YORK. 


MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 
AIR HOISTS 


All Machines guaranteed against repairs for one year. 





Sent on 10 days trial subject to approval. 





OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. 5 » & 


REFERENCES FURNISHED UPON REQUEST. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Co., 


635 MONADNOCK BLOCK - CHICAGO, ILL. 
[AAR AARARAAARARAAS a) 
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WESTERN RAILWAY 


‘Bare Deeweh 
Enwounenns Valve. 
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4P NOPOWER 1087 IN PULWNG TRAIN OVER SUPERFIVOUS SAND. 


St. bovis Mo. 






EQUIPMENT Go 


SAND SupHtoy. 
SEND FoR Cincuians 





THE 


ENGINEERING | 
. MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“* The Century of the industrial world and the Rev: view of 
5 Reviews to evgineering literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contributors include the foremost 
s men of oyr.times. It gives each month an. exhausiive 
; Review and Index to the world-wide ramge of technical 
5 literature— American, English, French, and German. It 
% is read in every nook and Corner of the civilized world. It 

5 is founded upon the idea of meetingthe requirements of the 
g busy and brainy men who manage, think, and plan for the 
% engineering. architectural, electrical, railroad, miring, and 

S mechanicri industries. It = a target bona-fide circu- 
%, lation among such men than has ean tea attained by an 

. Speers journal in all the history of industriel literature. 
‘ is ts priceless to the active man who heeds to keep in touch 
3 current developticnts. Its every page carries a hving 

s interest for intelligent readers who are in any way con- 
Sy, cerned with modern jndustrial enterprises. Its subscribers 
% are its warmest advocates and the. Magazine itself is its 

3 best solicitor. ‘Sample copy free. - 


x 30 Cents a Number; 63.00 a Year. 
THE ENGINEERING MAGAZINE, 
. ene ne New-York, U. S.A. 
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Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS. 12mo, cloth, $1.50 


John Wiley & Sons, New York. 


READ “ELECTRICITY,” 


The Only Independent Electrical Journal 
PUBLISHED IN THE UNITED STATES. 
All the Electrical and Financial News. 


Latest Technical Articles by 
Home and Foreign Writers. 


49-THE BEST ADVERTISING MEDIUS1. 


Published Weekly. Subscription $2.50 per year. 





Address: ELECTRICITY NEWSAAPER CO., 
136 Liberty St., New York. 










Patents, Trade Marks, Designs. 


Searches as to Novelty; Reports on Infringe- 
ments; Patent Matters Exclusively; 15 years 
Experience Refers to Publishers ‘this Me aga- 
zine. FRANKLAND JANNUS, 
Attorney.at-Law, Havemeyer Building, 26 
Cortlandt St., NewYork City.— Office in Wash- 
ington, Atluntic Building. 
Always have Title Examined before Investing 
in Patent Property. 
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COMPRESSED Atk, 


Do You Roast-Your Oresr 
- rOU CAN SAVE... 


FUEL, COST OF REPAIRS AND LAROR, 
The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO.,, 


21 & 23 Fremont Street, San Francisco, Cal. 
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SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


TRE “NASON” AIR-ROLST 


. CYLINDERS .. 


For use in conjunction with Compressed Air. 





Made in sizes of from 2 in. to 8 in. inside diameter, with lift of hoist 
from two to ten feet. 


CONTRACTORS FOR 
The Installation of Pneumatic Hoisting Apparatus. 


. . SAFE, SIMPLE AND RELIABLE... 


Correspondence Solicited. 


| NASON MANUFACTURING CO., 


| 71 BEEKMAN STREET, NEW YORK. 











—PULSOMETER VR 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest,-Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 





Rigg Catalogue on Applica‘ion. Correspondence Solicited. 
135 GREENWICH STREET, NEW YORK. 


HOGAN 
Water Tube Boilers, 


UNSURPASSED IN ECCNOMY. 


Always give entire satis- 
faction. ombines every 
desirable feature in boiler 
construction and design. 

Safe, Efficient, Dur- 
a’ le, Free from Scale 
on heating surface. Has 
positive and continuous 
circulation. Need no feed 
water heaters or steam sepa- 
rators. 


Delivers all steam atove 
a the water line. 
ae The Water Line is 
= Steadier than can be found 
in any ott erWaterTube 
Boiler. 


Manuw'‘actured by 
HOGAN BOILER 
COMPANY 

Middletown, 
N. Y 
ISESSEECSE ESSE SESE ESSE SEEL EEE EE EEEECEEEEEEC EEE EEE EEE CEEE 
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— ON ADMIRALTY AND WAR OFFICE LISTS.— 





*MANNESMANN TUBE Cé Le 








Lanpore R.S.0. SoutH WALES. 







































LARGEST MANUFACTURERS OF WELDLESS . STEEL TUBES. 

SPECIALLY ADAPTED FOR HIGH PRESSURES. STEAM,CAS AND|S 
HYDRAULIC TUBES | 

HOLLOW PROPELLER SHAFTING AND 4 

— ee sone sans § 
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CYCLE TUBES 








WELDLESS TUBES 


sagns 


FOR Blt sth ee 
AT EARt's “€ou 


ee hahaa ist) \ 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 


NEW YORK OFFICE: 


122 Chambers Street, New York. 
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CAMERON STEAM PUMPS. 


Simple, | \ 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 













ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 





——— 


Sale Petia 
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THE SECOND VOLUME OF 
“COMPRESSED AIR” 
March 1897—February, 1898 inclusive, 


is now ready. 


The twelve numbers of “Compressed Air,” which 
make up this volume are profusely illustrated with 
fine half-tone engravings and line cuts of a large 
number of important applications of compressed air. 
The articles contained in the above have been widely 
quoted, and treat upon a varied collection of air power 
subjects. 


This volume is valuable for those who contemplate 
the use of compressed air, and are investigating its 
advantages. Substantially bound in cloth, $2.00. 

COMPRESSED AIR, 


26 Cortlandt Street, New York. 
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Send for Booklet 137. 
It shows 12 different types 
of 


a4tshs 


and many names of users, 
covering a wide range of 
applications. 
USED BY 
Asbury Park Water Works, 
Newport News Shipbuild- 
ing Co., Erie R. R., P C.C. 











& st. L. and many others, 
Class ‘**G”’ Duplex. 
H ¥a, Drill wavemEvER 
E Co., BUILDING, N. Y. 
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CLAYTON AIR COMPRESSORS 
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FOR OPERATING mi » 
PNEUMATIC ft gr , OTHER 
SHOP TOOLS, ( RENN —— 
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kcal SPeATAY “eA, COMPRESSED 
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PUMPING t Seikx<ag 
SW (521 CAN BE 
OZ APPLIED. 


CLAYTON AIR COMPRESSOR WORKS 


CATALOCUE. 26 CORTLANDT STREET, NEW YORK 


COMPIESSOIS, : 
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